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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new method 
for dicing a matrix made up of an oxide single crystal by 
a dry process. 

SOLUTION: Grooves 3, 4 are formed in a matrix 1 made 
up of an oxide single crystal by emitting a laser beam 6 
and dissociating/evaporating the molecule of the oxide 
single crystal through an optical reaction to remove the 
molecule and fabricate the matrix 1. The matrix is 
caused to undergo a dicing process by cleaving the 
matrix 1 along the grooves 3, 4 to obtain a cut piece of a 
specified shape. Preferably the matrix 1 is wafer 1 , on 
which functional devices are formed at positions 
corresponding to the cut pieces. The functional devices 
are such as an optical device and a piezoelectric 
vibrator. 





LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 



22.01.1999 
20.02.2001 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAXQaq7mDA410305420... 2004/12/22 



Searching PA J • 2/2 V 

application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 2001-04296 
of rejection] 

[Date of requesting appeal against examiners 22.03.2001 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAXQaq7mDA41 0305420... 2004/1 2/22 



(l^B^S^/f (JP) 



(12)^ 



#H¥10-305420 

(43)&§§B ¥fi£lOf£ (1998) 11^17B 



(51) Int. CI. ' ffi&fim 
B2 8D 5/04 
B2 3K 26/00 
C3 0B 29/34 
33/08 

G0 2F 1/35 50 5 



FI 

B2 8D 5/04 
B2 3K 26/00 
C 3 0 B 29/34 
33/08 
G0 2F 1/35 



5 05 
OL (£ 7 



A 
G 
Z 



H) »II^< 



(21)tH8Sg# 


4#S 3 P9-220320 


(71)fflg|A 


000004064 .... 








B*smte££*fc 




(22)ttlSB 


¥j£9*£ (1997) 8m5B 




SftB^S*St^^E^BaBT2SS6^ 








(72)2§i5i# 






(31)fi£5fct6£3S#^ 


^§¥9-48 8 34 






B 


(32)fiBfeB 


¥9 (1997) 3^4B 








(33)&*3S3^B 


B* (JP) 


(72)^^# 














B 
















(72)319!^ 


mis 










g^S*STemK^ffl»T2#56^ 


B 
















(74)ftSIA 







(57) [H#J] 

[gun &fcfe#£iia>5fc*^£^~>>^^^ 

<fc^T, ^1 (1^3. 4S^rftr<5. 913. 4K»o 



CM 




SEARCH REPORT 



1 

[#ffi&fc©«8H] 
S*f[3»UTU— tf-^e^MMb. ftfl2£69fc£l&f::.k 

t?>*)\&V^VI±Wmfcm&^ K» Li. Nb. o 
■ s i|M£&*5<fctf L a, Gas SiO. 4 i&e&ffc^e.ft 

[0 0 0 1] 
[0 002] 

m&mm -i-^mv^oz* (l i Nbo. > . * 
>^;«u^a a i TaOi ) . fcg&cDmmm 



(2) 0-3 0 54 2 0 

2 

[0003] z<d£o fcytT/n x <m m& 
[0004] )tf;K^oi^t), emt/u xo>m& 

[0005] ssfe g&ba^s?:o\-£^^>^ 

^-fgfr IS 7 0H~7 3H) . iLCD^Kis^TKi, 
aHS^-TV^ )P$2 0~4 0 «m01/y 

[00 06] 

•}x;y-^=& z.ax)m^^ -»^Mrr-5 £ 

(1) «W^*a^lC«k-5IB«(D±»fcKrih'r*fc» 

(2) #:m-£^fb£i±£fcse>©i£0*^— S^Xtf 

untwaiK. #:u\—©Ea£»& trims csk-t 

[0007] (4) ^ne.©P>miSfo±» mnikfr&m. 

w*%g£fcz>fc!b\z. y-r zs>t?m:iz&-TZ£jM 
&ffpW&<&-5o cinicinxT. »-f-f 
shh3©^» ^twm>mmfs.a\z. tn^emxmm 
frmtzfc-DT<z>„ wtfm*mmz. msmzm^n. 
mz. mmiw%\z\m'L^&MA*m : -?& o , ©a 

[ooo8] c: ^ vrcffim&.&\BB&?&£. 

m>\z. mmz^xmm!W^¥ B ^yj\-&mt^ 

SO th&frtz. LiF, NaC l^«)-f*>!^afS. ^-f 



(3) 

3 

$$m&- Vtt>*-mT* &2 5 8~2 5 9M) . 

t^-^G)GaAs^^S«, I nP 

[0009] ba>u ^fb^j^fto^-icii. —ate 
ffWU;:<<, £i»{fcT#&^o JO 
[0 0 10] Mx-liis 1 ) 3>$m\-<Dmfe\Z 

So 

[ooii] U&.U ^fb^¥^afi. m«^un> 
tjt^xinxbic < < , ^ o izmwmnmztuzmm 
m$ikv&\—o>&ffizxnTfr*> 'yxj\—^a\i^x 
t>. m*m^—7&jfa\zmivr. 
■oxmiT^m^r^z. mmi)wae>g**i&&iz 20 

mcpmmm%-mzwmm < , t&m 
?*m&mi&tz> z. £Aw^&ttsb\z. z.<D^m-mt 
ms\zmmiwss^$>o. i*D*$k&(05££M&iv& < 

[0 0 12] j&&8<DWm^ mft%3m£it,fr*>&Z& 
[0 0 13] 

frztizmtz^ is>?m:vTfim3&fco>*m) ! r : £: so 
whixcamx&^x. mtizis ut u — *f—ytzmM 

&&Tmm^T&£tinz?z>z.}i\z&-3-<:. m*\zm 
zm&is. &^-?z.(Dm\zY^x®M&$im-£i±z>z.t 

[0014] ^fb^fe^a^e.^sB'f 

srx; v-k» l-t u-*?-ft*:mti u ytfctmtzKfc 40 
\z^Tmvm&&<MH L &m^£rm&t<i*Tm 
3£tinrrz>z.£\z&r>T. mt\z&mim.-7/u 7. *m 

[0 0 15] *^#ti. x^^U^OM^Sfi^x 

^mfsM^\z^xmm^mFB<D^r^fm^^zm 
fssis-TRfc&bni-r-s i t\z^x. m&\zm&&f&T 
z>t. z.v>mizBz>Tmti)*&m\zmm^ mmmvm so 



#§1^10-3 0542 0 

4 

[0016] ^<7)^ ^>^ttoc^i3ioT. mzm. 
ivm&&<t7xj\-m<zmt±\z. mmm&^^ 

MZ&m^*&&0X§mxgZ><}:v\Zfrr>fZ a 

[0017] cut?, ®fb&mjeaos»«t#uTu- 

<D^&fm^£V^2&Tmsmrrz z. &z&^> 
-c mtizm^&m^cr^ixcDz^xwmr^ 
[0018] &m*i** 7t&ttm&>mmn:\z%\m 
stress, ^t>$>zi> — tf-7 ~7i — -> 3 >&M)zm 

[0019] u~ tf— 7:7V— ->h >tfi, itrrsfcre 

[0 0 2 0] ZKDU-— tf— 77V— iss>&&mtffi& 

&mzmm^rz.m&\zte. mz.& =*7m.v^VLM 

^3>tin3)r»imzf3:Z>\xr-Z$>Zo 
8 e v©x^;p^-fi. gESir^rrst^i 5 0 
nmt&Sat. 15 0 nrnJ^TO^Sr^rr-SI^- 

[002 1] SS^U — *f-TZTU-zs3 

1 — *f—ytz&mmizMX vxmt<D%m\zm?*z> z\ 
ttrioT. &ftrmM§m\z£^T, mt&mxz 
zz.t&M.wdvrz. z.<Dm&\z\z. mmm%®a>& 
#<D*mm:zfa-t.xiz$>^T. ^r©^w^^-s> 

<DX. mmfftfXCLiiW-X* 

[0022] Mim\z&. mtzMfcfzmimm&m 
wms%v>w&£* u—*f-yt<DWigiiiom&* 100 

[0 0 2 3] d^Ufc^fCktJT, —*ZfMV?-0 
Sf'J^AES^ K> Li> Nb. Oi t » La. G 

ai s io. * 3iMtm{tT)us.-'yj±fr*>fcz>m& 

Sr. &S2 0 0~3 0 0 nm(D U~ if — ^TifOX LT^ 
[0 0 2 4] Wf^fi£L.^O^Sfi. 0. ltran^ 



5 

[0 0 2 5] mt&MIfrZfcBFXDU— If— tf— A©§ 
mt LTOXfrSS* U— if— . Nd-YAGl, — if— © 

[0 0 2 6] X*S^Tl^-1f— 14. 9&UHD/Vl'7M!) 
MVgMU— If— A r F (i&&19 3nm) , 

KrF ()SS2 4 8nm) . XeCl (feg3 0 8n 

mz& ottmz®z.TMK) mutton?**. 

[0 0 2 7] X+v^U — if— effl^^Z^t/— ->3 > 

ffiSEfcfcW-rSSlRt bTte. TO plus Ej 1 
9 9 5^1 i£^ g64~i 0 8H©*§£i r^sac 
Ao£X^>VU— tf-J sW-5^tdnf#5. 

[0 0 2 8] ^{b^^ft<^>e#l^ LT\ CO 

, u— tf— tf— A GdcglO. 6/z.m) ©«fc-5*Jt*a<I 
trSfcSCDU— If— If— A&JRttL/'C S*t£iH8&J§St 

u tw%& #k:x3-7&U3^a. ^>^;nt 
u^A^©^fl^i£6mmiSsii. ««wc2is*K3i 

«. co, u-if-e-A^jfairrst, ^putis 

[0 0 2 9] U— if— ^©fiaH^StL-Ttt, t,*b«>.5 

[0030] u-^f~mz^xmm0m^m^^ 
>irax. —Spiral. x<Jy h^.^>iaxsr^fs 

[0 0 3 1 ] 0 1 ~0 3 ##§^©:£8i©— ^iBSi 
-rS^ftCDfeOT^S. 01 (a) (D^SEIlCiS^T. 
iftfe¥iSOx'\-lc!«il aiiat 0^l>& 

O^SfcT-fc-S. =a##»;:Wu K«jgKrt^ SAW7^l' 

[0 0 3 2] C7X7N— lCDgffi 1 bl£, £SSA<D£.0 

\z. imT-72zttm2 j &. ^xj\- i £inx*-^- 



(4) #H¥1 0-3 0 54 2 0 

6 

XA- 1 CD^ffi 1 K*f LT$3P6 <7)J;5 KlU-if— ft£ 
[0 0 3 3] *^6SJ^S8^«/iTli» VXJ\-l(D&ffi 

\z\m&BTm\zmm.T/wxfi*®j&2tvT:^z>. z. 

(Dlusb. U~if-^6 ©MStlCckoT. ^xy\- 1 cm. 

xu<. =&3i3a:4tfi5:«/^siBSi,T*50, j»3t» 

JO [0 0 3 4] 5fcV>T% 02lC^-r<fc5lC, $XA— lffl 

[0 0 3 5] BP^> BJ&Xt^— SU 1<D@£®1 1 a_h 
Wi;\-lS8iU dODBR^XA— l©^ffil'aai 
j^^ir^cfc^tiT^o ^xys-i©^xhK7ffli 
£SJ©&£:1 0CDf¥JBE®l 0 afflllC^ifi$i*r-5. >>X/\ 

— lCDffPl£lt£5£l/rt/>5$4©{a^£s @5£"&1 
lCDig®l 1 bCfeSntrfrL/, tfvp. EKtffeRrl 0CD 
18® 1 0 b<D&SKfe@^fcrtrf -So @5©&JU 01:55 

aicu ">x;\— l©-5^@3£^l 0*i65?fflbxiri 

[0 0 3 6] Z.<D^Wz. M4:\Z^XmmmZ.O. V 

xj\- i «»fM-8 i 9 nzim-isnz. 12^13 

[0037] 

[iSiSM] sztf. mzMcmtfim^mz-D^x^. 

-5. 

30 (l i NbOs imm > 

X/\— 1 laC. "7 x >y— m<&XM&3& 

C. i£fri?cJ§9fc3SliS&^ 1 6ffmu^ Z\<DVXJ\ 

— 1 CD^ffi 1 b -f )VK 2 Srft&O JUTX^ 

[0 0 3 8] /VUXNd-YAGU— if— <Df^4^m 
& (&B2 6 6nm) SrffiffiU M*t>^ 
C«fc^T®3feU 313, 4^fi£Ufc. ?X/\-l©3c 
//? ®|-^5^S U— if-^Ottl*^ 3 0 0 mWtfcZ*. O \Z 
U U — tF-^^ag^S^O. 5mm^tU 
X©t£0jlUiiSc!££2kHz tU A;P7i(@€:4 5n 
sec <fcLfc» COiDXlCkoT. SgS 1 0 0 /zm. 4S 

[0 0 3 9] ^7X/\— 1©^®1 aM3U-^h^7<£: 
03lC^-r«fc^lC, ^7X/\— 1S:@^ 
X5^— S^l l±lwB3tU ^Ci^T^IC^lp]^^* 
Sftl^ ftWS-Sfc- C©^H^^0SL.T. 1 6 

5» ^mh-^n^nMm^nrz^ 



7 

[0 0 4 0] @mM2) JP3 0. 5mmffl. Ztiy h 
Sf&3-f>fl)i;\- (L iTaO> 
Lfc. 7*HJV^:7-fHSfc«fcoT. -7XA-1© 
SSI aC. WZZ&mS&MFf- (SHG&?) JB©?fc 
3 0 OiMUfc. <i©<7XA-i©S®l b 
-f )VA 2 SttD^tt, ftELT-T"— v>©±lCIt& 

[0 0 4 1 ] A r FX^>7U- if— Ofe& 1 9 3 n 
m) £&ffiU h^^r>^l-«koTS^£U 

— )toa*di2 o omwt^ct^cu u~ tf-ft© 

£&m%0. 3mm/^tU /WX©l£9jgUia£ 
2fc£2. 5 kH z tU 7t;^(IS 3 0 n s e c t b 

3. 4*Jgfi£Ufc. 

[0 0 4 2] «WY-1©^M1 affllCl/yxM7S 
UT. 3 0 0<B©#^>t£#£o *&»7'.f^A2;&> 

e., 3 o om<D&WKKttt&mmt<i2:rc~ 

[0 0 4 3] Ommi) m^O. 5mm©. ZfsvY 
$tl^:3<>^X/\- (L i TaO) itMSH) Sripd 
Lfc. 7*hU V^T'-f-ifcKl.fcoT, -7XA— 1© 
^®1 alC. |g=^P3&%£?£?- (SHGi?) ^©3t 

[0 0 4 4] £©<7.XA-1©^®1 a£\ :7;fhU>> 
X >^ "7XA— 1 ©a® 1 bK3£ 

^-f;PA2SrftSD^t. »7X7V-1S\ £t£9^y:7 
^©MTXT^-^JiKlH^bfc. 

[0 04 5] ©S^UTte, #4 0 0®m : &>l ? ® 
ISO. 3mm0l/^7'f P*fc«^^;P#>H 
SfiOTbfc. ?SE©lHl^ffiS:2 0 0 0 0 r pmtU 
5S5©nl0jia!Sl 0 Omm/'^HSItU ^XA— 1© 

^rJnx^ffo^ ci©fa. J^^s^x/v-i^ta* 
[0046] smi^si^^^^^rrs^fn-sr. 

[0047] Ofc$5^2) mZO. 5mmO. X*yh 
^nt3-f>^X7N- (LiNbO. £Zp«i 

Ciot, >7iA-l©^ffil ale. t-?A7i>^- 



tmW-l 0-30542 0 

8 

^©^XA— 1©^®1 bfd^P7'f;WA25Sfi0 

ott, inxx-r— ^©iKS&ic&ttiStcH^ufco 

[0 0 4 8] «*XA— lfc»UT. CO. U— If- m. 
S10600nm) ©AJiaU— if— SrBBtf U 7X>\ 
-lid, ^P8M©«^fijrr<5^t*K*fc. SM©^ 
mztsft&u— if— flWVW— S3 0 owtu l> — tf 
-^©j^BiffiSO. 5mm/g»tU /W;*©|&Di§ 
Ugi63fr&2kHZ<fcU /tKOHH 5 n s e c i 
Lfco d©iraXIC<toT. 2 0 0 nm, <S3 0 0 ti 
m©«£J£fijcUfc. 

[0049] u#>u muzmmtt.? ? y * jmsrksb 

&.V1to Ld>t>, U — !f-fiai^p©^l3 J: o T, »7X/\ 
-©OT^j£$nT^fc(tOm^l^L^©i::* 

[0050] (|Q60fl3) J1£0. 4mmORI*yh 
£tUta-A 1, O, ^S>7X/\-±^ MOCVD 

fiSg$-tbt. C1©^®£W&U ©5 5 0 nm©T;U5 

^m&^J&Ut. ^ftlCi^T, RF-SAW7-f^ 

^-mm^^9 8 2®f^iSLfe- 

[0 0 5 1] ^©>7xy\— 1 ©Sffi 1 a(Cl/i>XhM€r 
Z3~tV>:7*U >7XV\-l©a®l blC^^-f^A 

2ZteO-Di% -7x7 v-i SinxxT"— >?©_hf 

[0 0 5 2] QX-f yf/WXNd-YAGU-f- © 
SfS4:&iSP3?£ G£g2 6 6nm) &mmU 
*-^>75^tCcfc^TSI3tb. S&JSfC 
J» fit. -7x/\-©^ffilci3^-5tf— AX4?y hif-TXJi* 
2 0^ ml?* 0 , U— if — )t©ffl7jdJ 350 mWJd^-5 
<fc3ICU inX7.^-i^©^E^SS 0 . 5mm/#>£ 

u ;wx©«i0jgb^&»S3kHztu n>V7.m 

S4 5nfiLfc. C©iHHfr<tt>T, 2 0 0 n 
<§2 0 /im©iH£rJ£j&L;fco 
[0 0 5 3] !7X7\-S:f!l»fffi©X^r— S>±CH*U 
3g^^^lcJ;t>T^ii$-B-7^, £©S§Hii&fe£l605g 
T'il'i^T, 9 6 5S©^«»rn-S#fe. *Kf 7-f 
;PA^6 9 6 5®©&«Wn-^tl^tTJWi8^-e:. 
^ 8ftf-©^£7irh>K<fcc>Tife*£U $Wf>t©^ffi 

[0054] G±^M3) J1$0. 4 5mmORI*y 
h^a-Ah O. ¥^a»7l7N-±fc:. MOCV 

Cl©^ffiSff^b, JP£ 5 0 nm©^ 
5X»7AKSfi0^U 7th'J7^77'f-ft{:J:oT 

mmM&&&isrz» z.twz^T. rf-saw7< 

J^-^^F€:9 8 2{lfmUfc. 
[0 0 5 5] Z.<J)^XJ\— l©^Sal afCU>*Xh^ 
so n-rO^U «7x;\-i©mSnl btc^7'f;UA 



9 

2 0 Z>tt. K7XJ\— 1 »y ttt&OMXX 

[o o 5 6] z.o#m-zy3j\— &xmti£rr2>z.£.\z 

ft. MM#)\Z\Z. #4 0 0©^-\' ; e>F®fe<h^S 

0. ImmOW J <i HtSrfiMUfc. 

£3 0, 0 0 0 r pmtU ffiB®l»}SSS:4mm/ 
g>£l.fc. ®&£l[EjBKj£r> SHS*50. 2 

#&«»Hin:ufc. 'mom* ?&ap**?x;v-i3W* 

*£3£? -f ;l^A^ S 8 3 6 fl©#W*rH«*V? 

[0 0 5 7] JfCSO. 3mmCDZ®*yh 

$iUt2-f>5 L cDa-Al» O, ^S^X/\— ±C 
MOCVDfeiaO- GaN^ISIIlSISXhr^v'-*- 

— >^52jKL-^» cmcfctjT. ^-(^1:3, 

6 5 8fi0^<t-H^Ufc, £©>j7XA— <Z> 
OTC#i5£7-r;i'A£&&9^>W\ 'WV-SrjHXXx— 

[0 0 5 8] QX-fyfmXNd-YAGU- tf-O 
B4^fe«i@i^ (ScB2 6 6nm) £<£H!U 
4 i r>^rS:fC < fct)TS^U ^XA-<Z>®ffK3il£JgJ5fc 

!/MJ--fXl4<i)2 0/imT*0, 1f-^CDfflAdi3 
5 0mWlC&.5«fc5tcU lllEC^T^— ^O^SB^KS: 

1. 0mm/?tU /W;*©**DSgU^£SJt£:3kH 
ztU /mvM§£4 5n;g><i:Ufc. c:©l«XlcJ;t3 
T> 8!£ 1 0 0 (im, <S2 0 nmO>m&&!$ilsTc 

[0 0 5 9] ^X/X-Sr^ltefffiOX?— i?±\Zffifel>. 

m&tefeM\z&-oT¥mttrz~ ^ostwtsfes&oig 
rz\ii\z£-?T. 3, 2 6 zmoi&mttmL. *&m 

7 -f 6 3, 26 2 <lO&«0fit £-£*V£ftf)Jl8;5 

[0060] (it$fc0«4) JP2 0. 3mm©Zffl*yh 
Snfc2-f>3^Da-Al> O. Hi&l&^XA— ±C 
MOCVDffi^O. GaN^lgifg.Sl^Xfcr^v'-*- 



(6) #§§¥1 0-3 0 54 2 0 

10 

6 5 8®©3tte^f:*-K£fmU^ 310OX7\-S: 

[0 0 6 1] cicD^x7\— <^MS.zJvg®ic^-f-\ r: e> 

— df L^HtSflrS* 5 0 g f £ U 50 mm/W 
flre^7X7\— <D^ffiE:tf£®£U^;&^T\ *g5 0 m 

©^MUf^SaiOjg-rcltti^T. 1, 4 6 0I©# 
[006 2] 

J» [0®cr>fGJ#^:fi^] 

[01] ( a) tt> »}xa- 1 ay$m 1 bfllfOR^^— 

(b) li. ^x;\— lo^ffii aW>zi> — »f-5fc6<&RB 

0~e&&. 

[02] #13. 4d^^nTI/^C7X/\-l©Ml 

&m\z wt. H&7 *^L^«fig^-r^m0-e$> 

[03] 02 CD^XA— 1 £5§§l£iri:^StKI8i£:*B& 
30 mZmf^M^$>^><, 

1 #XA— 1 a #XA— 1 ©3c® lb O 
XJ\—\oyWm 2 t&frr—-? 3, 4 i 
5 «3. 4lC«toTHStlfc«IIH45 i A'f7.©^fS;® 
# 6 U— tf-ft 7 8, 9 

Wrtf- 1 0 1 1 @5£X5r-S> 

B H5©£R1 OOyft&Jjfa C >^XA— l'MDffi 



[02] 




(51) Int. CI. 4 

HOIS 3/00 



F I 

HOIS 3/00 



B 



